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(57) [KM] 

IMdt^m (1 1 O) S i&Kl-tKS rO, ft 
<WMgO^P>^5^iro^b^Sf^2RtJ?S rT i 
0 3 ^e»^5m2(D^^^3Sr«g|C^U, Xft 

(10 0) S l±l;Ce0 2 , Zr0 2 , $L 

(nmtfylMmm l 2 3oJ;t/S r T i O3 -5^2(7) 

mmnmm 1 3 u ztibm 2 ©&<b&8* 

113, 1 3±l;KNb0 3 lBEliK4, 




1 

[ft**i] (110) fy=*>m&ik-*7m*v 
i tomtvonmm (D±izmat intern 2 <nmtmn 

[ft** 2 ] HftfB- y * AEttftjRftS ( 0 1 

[« ** 3 1 wimm 1 co»^»jks^^^ h 0 > 

£ £r#m £ r £it** 1 Xte 2 ^1B«^*ffi»ttjft3R 

lit **4] m2<omimmmmt^^^m^ hny 

[ft**5] (1 0 0) i/^ySK^t/^y 

mm . mm 2 $ ft/awia- a- 

y **£E«»«k xow- y ^^jsmw 

Bi<D_hn7gj& $ tbfcBMb** fcfiSfbWa* e> ft 
18*** 6 ] iiftse- y v <ui£wmm& ( 0 1 

[«** 7 ] tffiam 1 oiifbMffKii^itfk^ y # 
Sft^^n^A, xra-f 5/ h y s^ssfbiMb^ 

[it** 8] fS2<D«timmmm^^^m^ 

[ft** 9 ] it** i~8 (ofima* 1 *MfEtlcoJi® 
(omm^mu z n,z> m^m^ <t o Tt&iEjEmfwi 
[a** 1 0 ] it** 1 - 8 (ofttifr 1 m\zw,ML<nm 
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[ft** 1 1 ] ft** 1 0 t;ifetttf>3Bfi« t % 

[It** 12] it** 9 i;iiE«0>fflK»:7 * /v* . it 
** 1 0 xr«s** 1 1 iciagtom-T- 

IeIK^>ft < "fc 1 o^f6^t frfttt £ t^lfi 
[0001] 

fern*. mvak? «t * ¥£Mm, m^Ess. Rxtm* 

[0 0 0 2] 

#>. (j^t rk2j ^^fa-re 0 ) 

30 ^tLT^t), U-y— ST* 5. 5%^^o L^U E 
LECTRONICS LETTERS Vol. 3 
3, No 3 (1 9 9 7) p 1 9 3KSa«SixT^-5J:5 

iw, (j^t rKNbo 3 j <b^iB-r 

a6TV^5 0 ^fc. 10-65488 ^^tdfESc 

^ttTV^5i:9{-. KNb0 3 »I^V^ffi#ttlS 

[0 0 0 3] 

40 ttSSmrtt, £*Tco«t 5ftB8H^fc5 o ^-f^ kn 

#ftKNb0 3 «LjefiS:f^»-rs^SHK-C*9, Si^ 
tti-^lt^fflW-eftu^ — KNb0 3 »KfflV>f: 

mmwffi&m*x~^ ti^k 2 /^ , «WKNbo 3 

^^^(-iSff-re/c^. KNbo 3 wm<oEHfi\=t> 

h D-^^fT*fe6o #^2 000-278084^* 

(j^rs r t i 03) o (1 10) mft&m&m^zz 

^ia"9KNb0 3 (0 1 0) xLi?**i>^r/um&&b 
50 tl&ZkfrtobtLX\,^Z> 0 Znm&Hrtte. b®l<D&+ 



3 

Lfc«^X*$>5 0 L^U SrTi 
#fc£LTt>. 2>fyfH±W*S4SrTi03*tR 

[0 0 0 4] &makteJ:Xfi=*x h^5^>y 

(^r rs i j tmrn-tZo ) sts**j«-r6wi:^ 

iTfci^ S iSfi±{;IgKNb0 3 il^ML 

[0 0 0 5] ^WOBWttJKil-iE^craH^S:*^ 
tSC^T'fc?), Mtt*5J;tf="* hffi-e**ijfts iS 

[0 0 0 6] 

(lio) v^^yifc (o l o) -^Sfc* y i> a 

immmm±izMf&tstitzm 2 commmmm. mm 2 

&&m*x*hz> 0 ±mm^xn^ *>y =^^msL±\^ 
m 1 <ommmmm&£x*m 2 <nmmnmm*m\^ 

_bl-Sp°pS^ kn b o 3 ^ ^ pTffi 
t#£o (0 10) KNb0 3 xt^^r^t^iI 

[0007] Mtem 1 (ommmmmvt. » £ l < nit 
(110) ^v^«±iz3it o ^^v'-y/i,^;iprtgr* 

9 v *;f&tfjt-> KNb O3 <7)rc fc°*^i^A<<ffc^£;£ 
«C £&*fmiZ-fZ>o :OKNb0 3 ^ (0 10) 
IE ft tf> t O 5 o 

[0 0 0 8] ffie$S2 0|Mb»m»l. »*L<f4S r 
T i O3 frhJ&tiL£tlttV0T'bZ> o SrTi0 3 fi, ± 
lE^l^^JbiCl^^^^v'-v^jsgSprtgT^t). C 
OS r T i O3 M_hlCKNb O3 ^v'-r^iBS* 
^r"Tlt^i-6o :^KNb0 3 12. (0 1 0) Efp]60t> 

[0009] *&W<nm 2 CDffiSSfl. (100) >]) ^ 

^W&h (0 10) KNbQ 3 jEmsi^^w-re^ffi* 
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fiK*ixfc»2^SMb:«»IKS> R3S2 <K>m&M1tmm± 
l-^$tt/cfltffaKNb0 3 EEm^K. MlKNbO 

->y =>mm±\zLmi<Dmimmmm&£x*m2<o 

fg-Cfct), $ ^^-eo±iCfBp p p©^KNb03^.b 0 ^^ 
10 Vir^*Mtf^KBrffit**o (0 10) KN b O 

[0010] mmm 1 o8Mfc*&»Bigte, » s l < r»t 
ft-ty^A-oxr rceo 2 j £mm-rz> 0 ) ;-*fks? 

/UK0rA (j^r r Z r0 2 J fc*Ei-5 0 ) *fcfi|fc 
iMybV *>J*&fefcmki? (£AT TyS 

zj ^is-fs 0 ) ^e>^SH^»-e*)-5o ^n^jfi 
1 ^Kft;fe*JK« (100) v- y = ^StK-hicui t?* * 

20 ->^/ua»^HtO»>9. *»»i:KNb0 3 ; We (0 
10) KNb0 3 <Z)3i^^v'ir/V'fi8fiSrBri!B^-5o 

[0011] mc$ 2 cD^^i^fi, m-it u < f±^* 

(^T Ts r T i 0 3 j 

60 ) a*e>«fifc$;ixfcfe-e"&5 0 SrTio 3 ri;'ifc' 4, 

S rT i 0 3 i±CKNb0 3 , m\Z (0 10) KNb 

[0012] mmmi(Dmmtm2(Dmmt^^n 

30 WBiifiiSX£&i&«£ u*v^^, .Rt/ (100) '>y 
= ^S*R<o**s (110) v^y =»>-S«j:!9 t>Ttr#^ 

[0 0 13] **M^ffi#tt»Hi^.fi x MIBJEmSK 

[0014] *mw<Dm 3 <Dffi«« % _tieo(prtt^Mcis 

50 an*SLTiSfltl:fftt5l20Sii:^ix:fc 



5 

[0015] *%w^4wi«ii, -biaoNtt^Mcie 
august neEE**K»±ic % x»mc«siffn^ 

[0 0 16] #«W^Sfl 5 ±lB*>38««-£, 
a«LsSL<»We<ojHlttKA»lcKttu Xtt, ME 

■ WttlB*«T-lH]B4r««-r-5Ci:dS-T?#* 0 . . 
[0 0 17] *«H<oft6 0fBtttt\ ±|BO^jS»^^ 

[0 0 18] 

[HlfiTBffi 1) HI ttt&ffimm 1 fw*3»tS*ffi»tt« 
{fc«3?SByi3£, = V (KNb0 3 # 

5»i«5i:«ffi6-e«ifiKS4x6o z common. ±$M* 

4lDTtS4K 4 2, 5 1, 5 2, 5 3©J:56» 
[0 0 19] ±fE»fiK^&ft-6*^lfiJBffiO*B#tta8 

I^g/Pt^^^^fto tfS i (1 1 

o) m&&m&Li±\zni<nmt&mmm2 tL>xzz. 

-r^u— >&£J?^T^-r5 0 1. 3X1 o~ 5 
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Pa (lO^Torr) (7)il/7XV^l:TSW 
7 OO^-CfiggSLfc^C^ Si (110) Sfiil; 
(110) IBftcOS r 0»K^JgfiKSttfc 0 X^dlJfCD 

\**i>mfa^x^z>zb&mmztitz 0 si 

(110) Ste±l^ (110) m&\<D S r OjSHR^m tr 

S i t S r Ot^»S»^BI«tiJ:St^^% 
10 V\> CCT\ SrOtt*^8<, ffl6^-r:y 

[0 0 2 0] tfclw. » 1 (7)^bfe*^S 2 CO S r 0*Jg| 
Ji^2(^^b»»JRJi3T**>SS r T i O s tVRSrl^ 

tt&&J&m-tZ>Zk&»fmX*tbZ> 0 0. 013Pa (1 
0~ 4 Tor r) O^f^X-^, !HS6 0 0tT 
20 /#JglUfc<tC^, (110) IfiftGDS r OflHHLhfc: (1- 
1 0) gfifpJCOS r T i 0$Wti&&^l?**ri/T/l'f& t &'t 

[00 2 1] M^T, «20|Mfc;ttffMUi3^S r T i 
0 3 II±ICffiiMT^6KNb 0 3 |g4^D< 1/ 

t-i-££ <fcV\ 0. 0 1 3 P a (1 0~ 4 To r r ) CO^ 
30 i/yXv^, SMS6 0 0tT«L/ci:^^ 
(110) lEftcos r T i O z ^\f^^->-Y/umm±[^ 
(0 10) g£fpJC0KNbO 3 »^4^^t o ^^r^^y^ 

m4(D^mn 1 /irnt Lfc Q SrTi0 3 «bKNbO 3 lj: 

l^i:^D^*>f h«3gT^^^, cioErpiii^tttt-^ 

^^H#t-J:5^cOT-fef9, #{fl¥l 0-6 54 8 8 

51-. (no) SiSfii JiKSg i <oSMfc:«5*J8£/i 2 

COS r 0^^^2(0^b^*^3coS r T i 0 3 ?S 
40 KSr^rtt-ett (110) gEfRh (110) gBrS]|c^tf^ 
^r^/^fiS^SCi:^^ £e>fcS r T i 0 3 f* 
B££ (1 1 0) &fa£l£Z>Zk\z£*)*:(D±.\zM& l -fZ > 
KNb0 3 Sg4^ (0 10) lEfpJIdaitr^^^ypdt 
I$-&6C«!:^T'#6o KNbO 3 (D<0 10>^fnj|j: 

[0022] **,\ s i mm±\zmms r t i o 3 »k 

^6fc*6, ^fc«Sffi»dSjecS/c«>. SrTi 

^^v'ir^KofffittHiffi-efca. -t-^fc>t>> (1 

50 1 0) S i S«<b SrTi 0 3 m&<Dm\ZS r OSJSSr 
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[00 2 3]fc KNb0 3 »^4_h(C|^C< if 
*^6<CS»R5 £ UTS i 0 2 T^7r *»§££i$ 

i\ S i O 2 tt«aS«»<0flF-^dSKNbO 3 i:iS?<o 

fcae>«a*im* = ^hci-yH-6ftatjft^:-r 0 s i o 

«TA 1 N) Lfc^oTAlNfi^lI 

[0024] *mtc, s i o 2 ±i-r^^ =.VJ*mm& 

[0 0 2 5] £Ukd J: 5 fc#«fc-cfEH LfcSffifttt&a 
J:<#e>*xfc 0 fcfcU k 2 ^IIiKNb0 3 fi4^p 0 o 
XUm 2 ^iMfc^SSBIJi 3 ?:^^S5« 0 pfM$:#6M 

2 (c s r omm&m^titK m e o*ig 

[0 0 2 6] [^Ife^ffi 2 ) m 2 tt:£3lJ&6^f§ 2 

PtfeRlR^tt, S rSffil 1 l 2 

£ m 2 01MMNNUI l3HNb 0 3 »ffii 14^8 

i6tM$ti^ 0 c^iSi6li, ±ffa*t>flM-*-*L 

«^L«, (El 3 4 ICtt: $ ttT t N <fc 5 & I DTl 
14K 42, 51, 52. 5 3 tf> <fc 5 fc*R*r«roT 

[0027] _blE«fi8:^p>/j;6*ll*»l»<7)*ffi»tt» 
iR^OffjH^n-fe^SrAflcWI^i-o ^fS i (1 0 
o ) WUBAfiK l l Jil-Sg l oiMbttKIBW i2tit 
^r-CttttflS-fcy (WTCe0 2 ) 0 s 
-7^i/-> 3 yjfe^v^Mt5o l. 3xio -5 

Pa (10 _7 Torr) CO&m^X-^* "CStRMft 5 
0 0tX*lfc^5, Si (10 0)SfiJ:l:(l 

o o) m&\(Dc e o 2 $£mmf&ztitL 0 mmvi<Dm& 

^KfSlLTV^w^^^^^^ -f-ftfc^ Si (1 

oo) lte±i: (ioo) Er6jtoceo 2 SKRj&saifcr^ 

[0 0 28] SCIC. jf$ 1 OttflSttMWI 12OCe0 2 
SI^JilC^ 2 O^Kfc^iSSMji 1 3 XtbZ> SrTiO a f 
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m/*&ttn&f&m'rz>zb&*ii&x-ibz> 0 o. onp 

a (lO^Torrl^yXTt, £ffi*ES 6 0 
OW^BlLfctC^ (10 0) gEft?)C e 0 2 »Jg£ 
-hi- (110) gEftOS r T i 0 3 ffimtf^Z 0 ?*i/-r 

m<OC e 0 2 ^P^^-{ h«i£<DS r T i 0 3 b<D 

So 

[002 9] a^x, m2<DWtimnmmi 30s r t 

10 i 0 3 iK±HJEt#»T*5KN b O3 Wmi 

y v^Z-tZk J:i\, 10" 4 Torr(Oii/7X-7 
+ . S«*&&6 0 O^T^MLfc^C^, (110) IE 
^SrTi0 3 *:tf**>'-ir^»KJtfc: (0 10) gE 

zLk&vkm$tiit 0 zcom^KNb o 3 mmi 4<Dmm 

£ 1 Mm£ Lfc 0 SrT i 0 3 tKNb0 3 I^C^p 
20 SiaStOTM, #BH¥l 0-6 5 4 8 8 

(ioo) s isfii i±\zmi<omimmmmi 2<d 
c e o 2 nmt^2<omitmmBM 1 3^s r t i o 3 
Wf^fr^n^ti (roo) iSfpj; (iio) gE^ui^e 

$e>l-S r T i 0 3 
»M£r (110) BElPl$*Sci:^<t D-€r^±l^*r 
5KNbO a ffffil 4^.(01 0) gEfal-ni t?^3f->-r 

[00 3 0] KNbO 3 (O<010 >^fPl«^ffi$*^fp] 
30 -e*>*o fc*3. S i m&±\mms r T i 0 3 ffJBt&ft? 
fife L«fc 5 *BSOj!SS*jt. »iF-£»*s**-6 

*/cttStfe»dSjBC5fci«), SrTi0 3 x^ 

<b S r T i 0 3 »K0BBJwC e 0 2 »KS:^fifc"r-5^t 
t^cfcO. (iC^TS r T i O s xh^^vt^fi^ 

»as*rfg£4!K ; e^-bi-^$tt6KNbo 3 mm& 
m&mtx%fc 0 

[00 3 1] KNb0 3 S§l 4±\zmc< 

■F-7zf\s-isn >&&m^x%mm<om\&iz*Lt3M 

40 itmfrhteZWW:! 5^LXS i 0 2 7^7r 

ZiMWiJ&f$,-fZ>o KNb0 3 (DKfc&ftkfrfcls^-f < 

LV\ S i 0 2 fliBIRft©»tiSKNb03fc 

i o 2 tra*ttaw**fc-j-*t»^ Lt«ftr^$ = i> 

A OBTAIN) l^oTAlNilSrftS 
[00 3 2] iflc, S i 0 2 ±i-Tyl^ — 

so K^^sf^H$ix5o 
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[0 0 3 3] KJL<oj:5*»ttrff»Ufc*fl5#tt«* 
^Wtt&SFffi L/c t C 10 %JW_L<7) k 2 ^|f mtt 
ct<#f>tt/Co fcfcU k 2 WtttKNb0 3 »gl4W 
fp» J:t«WH:ftflFt«fc», IB l 0lMb«MHHI l 
2«J:tMll2 0RMl:«}«Wli smKARftRM 

e0 2 Srfflv^ds. Zr0 2 *YSZtrfflv^{>H«4 

[oo3 4] [niis*»3] H3». ^mmmm<om& 
%t7j;u#<D9\M&7f:'tm$Lm-?hz> Q ms\^ intern 10 

x.tf Bl l ufc (lio) si l ±tzm l <7>Kfb 

(S r OXIiMgO) Jl2, i2^i»i (S r T 

1 o 3 ) 3. KNb 03 jEm*^4, Rxf&mm (S i 

0 2 iXfiA 1 NI) S^rKB^fflgbX^LfcSS, 

2 ufc (100) si 1 1 ±\^m 1 <Dmik%) 

(Ce0 2 . Z r 0 2 XliYSZ) 112, g5 2 GO^ft; 
(SrTi0 3 |) 13. KNb O3 
4 , &tf{fcKJl (S i 0 2 JlXISA 1 NI) 1 5 iridic 
aSLT*SL^SfiT-*)6o ' 20 

[0 0 3 5] Z<Dm&4 0_bffi|CfiI DTiS (>f 
—7^ i?2>\'W.Wm : Inter -Digital T 
ransducer) 4 1 &tf4 2 3&SJgjfi£;h/CV>S 0 
I DTtft"4 1,42 n; #J;ttf A 1 Xf£A 1 J: 
ft, I DTl(i4 1, 4 2Wl^yf 

©10 0»(DlgS(;R)tSlXio IDTIS4 
1, 4 2*#to £51-, StR4 0<o±ffi(ctt»^ffl4 
3, 4 4as*/ftSftTl*6 c «B 1 Sf|$4 3, 4 4 tt. £fi 
4-0 <0*ffi*fi»i-6*ffi#ttiSeSri»iR-r-5 t(Z>T*> 
£<, Sfi4 0±(C^$ttfc I DTli4 1 trfiS^jS 30 
«*»4 5^»«StLX*5D. I DT1S4 2(Ctef§^ 

i^ii^tLTv^o las* -tie 1 ,DTtS4 1 iz*$&m 

l-V>9|gim^l-tB^U I DTIS4 2tt*3g0ifc:^ 
5»2«ffifcHsysi-* 0 

[0 0 3 6] Ji1B«*JC*3V^T. Wflfl4 5^^ 

KJmfc«^a*ffi;&Sft<5fc. ccoiS^&fg^-te 1 dt! 
i4 1 IdEMmSft, CfttCj:oT^&4 0O_t®tc^ffi 

- <Dmm#&m*m 5ooo m / s 

SS^SSt?Sfi4 OJtffiSrfiS-f-*. I DTm<!4 1 
^^>©#^4 3{BiJ-e»Lyc^®^S^B5 : g 1 gP4 3X 40 
KiR£ft3tfS, I DTSS4 2«^6JSLfcSffij|tt» 

1 DTl(i4 2^^^f§l:{Ei:T^a^ 

fl^^tLX, <lf^UaT-4 6a, 4 6btC 

m&8;£ift<Dm&%u&ftn. i DTtg4 2$: 

iiiBU"CKB : ffl4 4lc«JR$ixe o -<Oj: 9lwLX. * 
9OlBJ&te0>milL&7 4 I DT®(I4 ICtt 
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[0 0 3 7] [HJfi^ffi 4 ] H 4 tt, 

fi«rat£« 5 0 :«Sfi5oit fl^tfBi 

IC^L/c (110) S i£*Rl_Lldfgl<DKft:« (Sr 
OXttMgO) 12. m2<Dmt%lfg (S r T i O3 ) 

3, kn b 03 mm?»Bi4. &tf&mm (s i o 2 jix 

fi A 1 Njf ) 5 S:Jl|g^fflg lt« LfcSS, Bl 2 IC^ 

ufc < 1 0 0 ) si mm 1 1 -tKSB 1 <nmtm (c e o 
2 . z r o 2 x^ysz) m 1 2, m2<Dmmm (s 

rTi0 3 i) 1 3 N KNb O3 jEifigl 4. Rt«S • 
(S i 0 2 gXflA 1 NI) 1 S^jlgicagLT^ 

[00 3 8] £ 5 0 ±ffi(C« I DTSli 5 1 iM& 

fifc*ttT*3!9, I DT««5 1 S:j*tf J:5J^ ID 
Tli5 2, 5 3«$titl/^o IDTIS5 1- 
5 3*1. A 1 X&A 1 ^ft 

?tl<nm^n I DTII5 1—5 3#*£>tr</7-0)l 0 
0#<Dia^lCl^£;H3 o IDTlffi5 1^«f6 

-^co«j®«m^5 1 a 5 4asfisR* 

tix&v^ mjj(omwwmm 5 1 bi£ttA#tt*s»R$ 

ftT^<5 0 ft, IDTlftSlfl, 

^■TOPfflm<liwffi^ U IDTSI5 2, 5 3f^ IDT 

m^5 il-J:oT^$n5^ffi#^i6o^oSjS^" 

[0 0 3 9] ±|B«^(C^V>T. .SJSjS«^-»5 4^5> 
^Tlft5 0 60_LffijC I DTli 5 2«H-e«M-6*ffi 

#tt«&t/i Dins 3Wiz&mirz>mmw&$ifim 
±-tz>o z(nm&w&$i<Dmmn5 0 0 o m / s g 

I DT1S5 2&U? I DTlH 5 3T^ 
#t£ft, I DTli5 2 £ I DTfi5 3 tWBlZtife 

IDTli5 2, 5 3T?Rlt*|»?)5ii-rt^J;0. # 
#*a5«a6ftfig»^a®»ttK^---«tt. iDTiti5 

1 ^ftfe^COS^mffi 5 1 b^bStOffiStt. I DTf 
®52M DTli5 3 tW*««tttt^«;i:fc«K» 

^5 5 a tm*5 s bic^t)m-rc<b^x^-5 0 

[0 0 4 0] H5tt % *l^^HIfi^i®#M$ 
(^IM^§) SrVCSO (VoltageControlled SAW Osci 
llator : «BE»J» S AW«fi«) Lfc-^J^^ 
H-CfcO. (a) tt«affi8«ia-T?*>*K (b) 

fiat^^o vcsof^JUS (r^^^^^xfi^^ 
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£>9, C<Og&6 l±ill C (Integrated Circuit) 6 
[o o 4 l] %mMe 312, Sfe6 4±l:, IDTHi 

ni:^Lfc (no) s i mtei±[~m \<r>mwto 

(S rOXUMgO) 12, $2(^)Stti (SrTi 

o 3 ) 3. KNbo 3 /Em^4, Rxf&mm (S i O 10 

2 iXiiAlNi) 5^rHg|C^LT^Lyc^, 
2(c^b3t(10 0) SiSSiill;$i^W 

(Ce0 2 > Z r0 2 JSU2YSZ) fl2 v $2 08ft 
«9JI (SrTiOjf) 13, KNb 0 3 JESSfl^l 
4, &tf{Sj^g (S i 0 2 mX\*A 1 Nf) 1 SSrlHlc 

[0 0 4 2] £7c, Sffi6 1_b(wtt, IC6 2t^ 

tritK IC6 2i:Ii^6 3ir«i6 6^LTi 
^jftl^jj^ftTV^ ft. I C6 2tmM$s6 3&m 

[0 0 4 3] i5{^tfcVCSOI^ fflz_tfm6\^ 
-fP L LIHISSCOVCO (Voltage Controlled Oscillato 
r) ^LtfflV^n^o Z^TV PLL03&llo^Ti 

m^wtw-tz> 0 men, PLLm&(nm*ffif&&7f:'t-7 

*iy*mxtbZ> 0 06lc^:LfcJ: PLL[e]3&l2, 
&faittfc3§ 7 1 , i&m? ^/^7 2, «*gS§ 7 3 , Rtf 30 
VC07 4frbffif&£tlZ> 0 
[0 0 4 4] ttffiit^7 m, A^T-7 0^e>A^ 

focxm&mfe£tizmmmj£m^£tti*i^z> 0 i&my 
)W 7 2^fiffiit^7 lfahmtitstizmmmjEm 

tiLyjsX'? 7 2frb&t)£tiZ > iB^*:mm'tZ> 0 VCO 

7411 Afiztizmjzmzfecx&m^&m&m-fr 

£fc) ^rvco7 4^^tti^^ti6ft^4i:ffi (xnm& 
m tnmtm'p'tz x vco7 4^^w 

^$n5fs-^-^&^c^A^iffi^7 Ori^A^ftSff 
^/^K&Kfs3»!£i*:£ 0 V C O 7 4 frhttitjtStlZyim 

%-<vm$i$k&Atiffi*7 ofrbxjjztizm^mwim 
^mmi~ht. ^(nm*-i£(offl®^*:m^xxt>!%i* 

[0045] immmm 5 ] §7(1, ^mm<o—nmm 50 
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ft, gm^u/cm^iEis&te, WjttfBsi^i-swMi 

M^l 0 0<7)^g|5lc:8S:ttbtt5[HlKT^5o 1^8(2, ;£ 
^mig^i 0 0f2, rvx^i 0 1 , Sis^i 02, 

10 3, ffofl^gB 1 0 4 , &tf&fNggf5 105§ 

[00 4 6] 071^ Lfcm^lelS&te, H) 8 (Ctj^SI^ 
mi^Sl 0 0F^(^fte>n5mT-lH]K^*:«^c^^ 

u j£f£2*8o, mmm^mm^s 1, inft^irs 
2, mmy^^^s3, mmmtimmms 4, 

l§85, Tyrt86a, 8 6 b , ffi$t#if 8 7 , 
^ff^yl"* 8 8, SfI^^f-8 9, ^ffft^-^StHl^ 
9 0, Sf^9 1, m^^»±^-f^9 2 , ^[HlK 
9 3, &tfA>tl/it^[Hj&9 4£^A,T*«g/&$fr$ 0 

ft. mft^m^ttTVN^^mMa^, ffi&mm&tih 

[0047] mmms 0*2, ^rf^ft^m^f^ 

^mtg^i o o*(D^ig^i o 3{^®m~rz>i><DXJh 
s Q iHfgft^siH]K8 m, at»*8 od^a^stt 

f«l^if[E]K-C^^) 0 itfs^^r^S 2 ft 

-»-fef*>r^9 2fahaj]£frz>m^&m\*^xmmm^ 

ft. aMS^^r*8 2lC«|&Sn6««-toJHK»«: % «RJx 
ff3 8 0MHziSt^6 o i£fs:7^/l^8 3(2, 4>P^ 
^i^m (IF) ^St*5«K»^*^S:iaiaS 

^ht£%m$&k<nm^$:%iy h-tz> 0 ft, 1117 

-r/i^^ 8 3^^tB^$ti5fs^-JiEl^LXV^^v^^lll 

ii, mutii. 9GHzmmx&z„ mmmtimmms 
4«, mmy^^^s 3frt>mjjism>RFm^<nmt) 

[00 4 8] i^S^S^ 8 5 (2, i£-ffm^ii^ 84^ 
hmtf^tl^KFm^Tl^r-rs e a t 8 6b^M 

u ryrt8 6a, 8 6 b frt>n8i<nmxmm-rz>o 

*fc, ig^S^§8 5f2T>7^^8 6 a , 8 6bt*f<| 

6 0 r^, ass«»»«8 5d^ta*s*L6S««*<o» 

v^aC*IsiaS^J:9*B«» (I F) t^^^ti-5 0 
[0049] gmy^'i'* 8 8^2^ll^LTv^/ c ^v^^Ip] 
««-J:9**Slx*:*IBJIItt* (IF) (O&mtte&m 

^^h-T6 0 Sft^^-b-8 9(1 mK&i'f-k+'f If 9 
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2frbMt>ztizm^£m^xmmts^&m\a\&8 ia> 
9{zw^^ix^>^mm&m^ 9omh z si 

s \^~tm&num 1 o o ^<o^m^ 1 o 2 i^^-t-^ 
[0050] ^&^>>-i?im'iF9 2nmm^ 2 

^W&~fZ>m^ »3 8 0MHzgS) R 

omhz) ^^-t6[h]^t^6 0 ft. m&mi'^D- 

^1?92te, ^J^L«7 6 OMHzCO^^^-e^fs-T 
6PLLlBl&§£Mi;tu w^PLL0&^<bm^£H5fg 
^£^LX^&£fc^3 8 OMHz<Dfg^££;&U M 

vxm$im> i9omhz <Dm^*$Lj$rr <5 0 $j 

IBIelK 9 3 f*. i£f§f§^*Q f 3@HI& 8 1 % Sftft^MlH] 
^9 0, m&Wci'^ 9 2, &tfA^/^leI3£ 

9 4»t6^^iaDMiM«^M^^w 
~f5 0 AVi»9 4lt g]8^^-r^®^i 

0 0 (D^m^n t«^^Mi^ ufc 0 s 
m&mm 100 (om^m^ 1 0 4 &t>^f^g[5 1 0 

5{Cf@^-f£ 0 

[0051] j^±^«^om- : PiHjss^^v>T, mm?* 

fr* 8 SRtJt&m?^^* 8 8 t L-Xm 3.Cl^L7cj^ 
^ Giil £iir£^ig£fc) fl. i^ft^^8 2^e>m^$ 

9 -e&« <b * z>mmm\zi& cxmm^-t 8 3 rx*& 
my^/^^8 8xmmzm^thXi^ 0 &rt* m$i$k 

>-^ir^iF9 2rt^tt^>tt6PLL[elK^> i6ic 
^LfcPLL[H]3§GDVC0 7 4 LX. i4i^lfcl 
^X«H5i^Lfc^^§ (VCSO) £-Rttfct><D 

Xk<5 0 

[0052] c^b^si 6 ) m 8 «\ *mw<D—mmm 
M(DmffimMm(Dmm.mxibz 0 c^mi^^x, 1 0 

oteg|«mi£. loiiiryft, i0 2te£l£§§ N 1 
0 3 1 0 4 te^n^tR, 105 n&ftmi® 

[0053] *&m<DmMtem\^£z>mffiw&Wi 
hit-. m&&y a \ z&m^ Rtfm+m 

£-«lr2£tfxR9JUh 0 Ld»Ltt*£t>, ^^figlfflF 
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[0 0 5 4] ^ihflcfflff^^^^-f BSM 

e>*L*«^ieH»fc tawi-*-* ^ t /5>x# -60 

10 [0 0 5 5] 

10) ->y^ySfixii (100) vynys^^KN 
bo 3 JE«*i»*fflv^Sffi#ttK3R^-t?fcox,-airiE 

- *mmmmm±xc% 2 <omttomm&j8&i^ mm 
2 <nmikVommm±\zmmKN b o 3 mmwm&M& 

1 ^^«9?iMg*5j:t>*s 2 (DWtit^mmm^m^ tr 

c<?5*ffi#ttK^^^i>x; «^/w=¥-lcffH£W 

-T5Ci:^X-#-5 0 
IBffi©IB*4Hfl] 

m 1 ] *^M<omfe?^ffi 1 (omm9H£mm*<o)8im 

[04] *^W^-H56?^ffi{cJ:65IS*^^a«:^ 

^rVCSO (Voltage Controlled SAW Oscillato 

-fr*). (a) nwffijS&mxhv^ (b) 

40 H-e*£o 

IH6 ] PL LHJB<Z)£*«fi8S:^^o >y^|t^ 

I^coia^] 

1 > y 

2 m 1 co^{b^SI^ 

50 3 &2<nmmmmm 
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H0 1L 41/18 
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9/72 41 /08 C 

(72)S6W# EM % F 4G048 AA04 AC01 AD02 AD06 

&m$kmW5 Tfi^fP 3 T i 3#5^ ir-Y ^ 4G077 AA03 BC31 DA03 EA02 ED05 

— x/yyft^irt ED06 EF01 EF02 SAQ4 

5J079 AA06 BA43 BA44 HA05 HA06 
HA16 HA22 HA25 

5J097 AA06 AA31 AA32 BB01 BB15 
DD28 EE08 FF02 FF03 FF08 
HA03 KK08 KK09 KK10 



